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Supplementary!Figure!1.!EPR!simulations!(see!Supplementary!Table!3!for!simulation!parameters)!
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(a)#Cp1#EPR#simulations#at#pH#8,#6.5,#and#5#
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(b)#Av1#EPR#simulations#at#pH#8,#6.5,#and#5#
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Supplementary!Table!1.!Parameters!of!EPR!simulations!!
!
# Cp1! Av1!
# pH#8#
pH#6.5#
pH#5# pH#8#
pH#6.5# pH#5#
A# B# A# B# A# B#
S!=!3/2!model!
E/D" 0.041# 0.041# 0.077# 0.07# 0.0545# 0.053# 0.12# 0.064# 0.12#
line#width# 1,#2# 1,#2# 1,#4# 1,#4# 1,#2.5# 1,#2.5# 1,#4# 1,#2.5# 1,#4#
S!=!1/2!model#
g#values##
4.28#
3.79#
2.01#
4.28#
3.79#
2.01#
4.45#
3.55#
2.00#
4.45#
3.60#
2.00#
4.30#
3.65#
2.01#
4.31#
3.67#
2.01#
4.72#
3.30#
2.01#
4.32#
3.57#
2.01#
4.71#
3.30#
2.01#
weight# n/a# 1# 4# n/a# n/a# 3# 1.5# 3# 1.5#
!
For# all# simulations,# the# S# =# 3/2# real# spin# system# (axial# gHtensor)# and# S" =# 1/2# effective# spin# system#
(rhombic#gHtensor)#were#matched#to#the#experimental#spectra.#To#determine#the#E/D"ratio#from#the#S#=#
3/2#model,#the#E/D#ratio#was#varied#while#the#g"values#were#kept#within#1%#of#[2.00#2.00#2.02].#From#the#
S# =# 1/2# model,# the# effective# g# values# were# determined.# For# spectra# exhibiting# two# spin# states,#
simulations#were#calculated#by#combining#two#spin#systems#with#their#own#E/D#ratios#and#g#values.#The#
relative#weight#of#the#spin#systems#and#line#widths#were#varied#by#inspection.##
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Supplementary!Figure!2.!The!electronic!changes!at!the!FeMoJcofactor!observed!by!EPR!at!low!pH!are!
reversible!in!Cp1!and!Av1.!
!
!! !
Low#pH#Av1#and#Cp1#samples#were#resuspended#at#pH#8.#The#EPR#spectra#of#the#reconstituted#protein#
matches#the#EPR#spectra#of#native#protein,#indicating#that#the#electronic#changes#at#the#FeMoHcofactor#
are#reversible#with#pH.##
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Supplementary!Figure!3.!Power!sweep!of!Cp1!and!Av1!at!physiological!pH!and!pH!6.5!
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(a)#Cp1#Power#sweep#at#pH#8#
(b)#Av1#Power#sweep#at#pH#8#
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All#of#the#peak#area#curves#show#the#similar#relaxation#behavior,#indicating#that#all#observed#peaks#are#a#
result#of#unpaired#spins#in#the#FeMoHcofactor#and#its#environment.#
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(c)#Cp1#Power#sweep#at#pH#6.5#
(d)#Av1#Power#sweep#at#pH#6.5#
S8#
#
Supplementary!Figure!4.!Comparison!of!polycrystalline!and!solution!protein!for!Av1!and!Cp1!at!low!pH!
!
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#
The# EPR# spectra# of# polycrystalline# and# solution# protein# at# low# pH#match#well# for# both# Av1# and# Cp1,#
indicating#that#the#low#pH#structural#changes#observed#by#XHray#diffraction#are#correlated#to#the#changes#
observed#in#the#EPR#spectra#at#low#pH.##
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